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(54) Metering detergent 

(57) A property such as conductivity or pH proportional to the detergent concentration of a washing solution is measured 
(AKT ) and detegent is added to the washing solution by a pump only during a predetermined metering period (T 2 ) when 
the detergent concentration is below a predetermined threshold value during said metering period. The addition of 
detergent is prevented after each metering period (T 2 ) for a period (T,) to allow the detergent and water to mix. 
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A method of and a device for metering detergent 



The invention relates to a method of and a de- 
vice for metering detergent into a washing solution in 
large washing apparatuses and systems . 

5 In prior art washing systems the detergent con- 

centration of the washing solution is observed by 
measuring the electroconductivity of the washing solu- 
tion between two electric electrodes immersed in the 
washing solution. The measurement is usually carried 

10 out by means of a conductivity amplifier which acti- 
vates a detergent metering pump whenever the electro- 
conductivity of the washing solution (and f as a conse- 
quence, the detergent concentration) drops below a 
predetermined threshold value until the threshold 

15 level has been regained. Since the conductivity am- 
plifier may operate up to an accuracy of one hundredth 
part of a gram, it can be ensured under all circum- 
stances that the detergent concentration and the wash- 
ing effect are sufficient, i.e., that the detergent 

20 concentration remains constantly above a predetermined 
value. However, the detergent concentration in prior 
art washing systems exceeds considerably the threshold 
level yielding complete cleanness. This overdosage of 
detergent may constantly amount to tens of percents, 

25 at the starting stage of the washing apparatus up to 
hundreds of percents, which causes considerable extra 
detergent costs . 

The detergent concentration of a washing sol- 
ution can also be observed by measuring some other 

30 properties. For instance , laundries often use pH 
measurements because certain impurities in the washing 
solution, such as urine, affect the electroconduct- 
ivity of the washing solution ♦ The above-mentioned 
problems, however, also occur in connection with the 
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measurement of other properties. 

The object of the invention is to reduce sub- 
stantially the overdosage of detergent. 

This is achieved by means of a method defined 

5 in claim 1. 

The basic idea of the invention is that the de- 
tergent is added in small dosages periodically, and 
the detergent is allowed to mix with and dissolve in 
the washing solution for a determined period of time 

10 after each detergent dosage. In this way it can be en- 
sured that no undissolved detergent affecting the 
measuring result is left in the washing solution at 
the beginning of the next metering period, and that 
the property then measured very accurately corresponds 

15 to the actual detergent concentration of the washing 
solution. If the property measured during the next 
metering period is below or above a predetermined 
limit value, detergent is added or not added to the 
washing solution, respectively. In prior art appar- 

20 atuses detergent is added continually until the 
measured property reaches its set value. However, the 
actual detergent concentration of the solution cannot 
be determined by measuring a property, such as the pH 
or electroconductivity, immediately after the addition 

25 of detergent, because it takes time before the deter- 
gent is fully dissolved in water. In prior art appar- 
atuses, such an error in the measuring results in a 
considerable overdosage of detergent before a suffi- 
cient amount of previously added detergent has dis- 

30 solved in the solution for altering the measuring re- 
sult to such an extent that the addition of detergent 
is interrupted. 

Further in the present invention, detergent and 
washing wat r precipitated apart from each other are 

35 allowed to get mixed for a predetermined period of 



time after the starting of the washing system before 
the measuring result is regarded as valid. Electrocon- 
ductivity or pH measured immediately after the start 
does not correspond to the actual detergent concentra- 
tion of the washing solution, because the water and 
detergent have not yet been mixed with each other; 
therefore more detergent is added to the washing solu- 
tion while it, in fact, has a sufficient detergent 
concentration . 

The predetermined detergent concentration can 
be maintained with an accuracy equalling to the amount 
of detergent added during one metering period. In 
practice, an accuracy of up to a few tenth parts of 
gram can be obtained, whereas overdosages of up to 30- 
40% have been frequent previously. 

The invention is also concerned with an appar- 
atus defined in the preamble of claim 5. 

In the following the invention will be de- 
scribed in more detail by way of example by means of a 
specific embodiment, referring to the attached draw- 
ings , wherein 

: Figure 1 illustrates an apparatus according to 
the invention by means of a block diagram; and 

Figures 2A and 2B are timing plans illustrative 
of the operation of the apparatus according to the in- 
vention . 

In the embodiment to be described below, the 
measured property is electroconductivity and, accord- 
ingly, the measuring device is a conductivity ampli- 
fier or the like- When other properties of the washing 
solution are measured, a measuring device suited for 
the purpose in each particular case is used. 

Figure 1 shows a general block diagram of the 
apparatus according to the invention. Inputs in a con- 
ductivity amplifier 1 are connected to measuring 
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electrodes 4 and 5 immersed in the washing solution at 
a suitable point within the washing system. The loca- 
tion of the measuring electrodes 4 and 5 is not criti- 
cal; however, a measuring point positioned close to 
the detergent feeding point detects the effect of fed 
detergent more rapidly. The conductivity amplifier 1 
measures the electroconductivity of the washing sol- 
ution between the measuring electrodes 4 and 5 and 
generates at its output an activating signal AKT 2 when 
the measured electroconductivity drops below a pre- 
determined threshold value corresponding to a deter- 
mined detergent concentration. 

The output of the conductivity amplifier 1 is 
connected to a control input in a control unit 2 for a 
detergent metering pump. An output signal AKT X from a 
timer 3 is connected to another control input in the 
control unit 2. The control unit 2 switches on the 
pump only if the signal AKTj from the timer 3 and the 
signal AKT 2 from the conductivity amplifier are 
20 applied simultaneously thereto. 

Figure 2A illustrates signals generated by the 
timer 3 and the electroconductivity amplifier 1 and 
their effect on the operation of the metering pump. 

The timer 3 generates a periodic clock signal 
AKTi comprising two alternating periods: a longer mix- 
ing period T x during which the operation of the meter- 
ing pump is prevented, and a shorter metering period 
T2 during which the operation of the metering pump is 
allowed. In other words, the conductivity amplifier 1 
is able to activate the detergent metering pump only 
during the metering period T 2 . The length of the mix- 
ing period is dependent on the rate at which each de- 
tergent dissolves in water; widely-used alkali deter- 
gents dissolve fully in about 15-20 seconds. The 
length of the metering period T 2 depends on the de- 
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sired accuracy and the amount of washing water. As a 
rule of thumb, it applies that the metering time T2 is 
about 5 s per one thousand litres of water. The length 
of the mixing period is at least 2-4 times the length 
of the metering period. In Figure 2A, the ratio is 
1:4. 

As shown in Figure 2A, the metering means of 
the washing system are started at a moment to, and the 
first period generated by the timer is the mixing per- 
iod Ti in order that precipitated detergent has time 
enough to dissolve in water. At the starting moment 
tg, the conductivity amplifier 1 detects that the 
electroconductivity of the washing solution is too low 
and applies the activating signal AKT2 to the control 
unit 2. However, the control unit does not respond to 
the activating signal AKT2 because the clock signal 
AKTi has the mixing period Tj. At a moment tj the de- 
tergent has dissolved in the water, and the amplifier 
1 detects that the electroconductivity is sufficient 
and removes the activating signal AKT2 . As a conse- 
quence, the detergent metering pump does not 
introduce more detergent at a moment t2 when the mix- 
ing period Ti begins. At a moment t3, the electro- 
conductivity of the washing solution drops below the 
threshold value, and the conductivity amplifier 1 
applies the activating signal AKT2 • At the beginning 
of the following metering period T2, the metering pump 
is switched on, introducing detergent into the washing 
solution throughout the metering period T2. Thereafter 
the added detergent dissolves in the washing solution 
during the mixing period Ti, and the electroconductiv- 
ity of the washing solution reaches the threshold 
level at a moment ts. Next time, the conductivity am- 
plifier 1 applies the activating signal AKT2 in the 
middle of the metering period T2 at a moment tg. 



whereby the metering pump introduces detergent up to 
the end of the metering period T2- 

Alternatively, the activating signal AKT 2 can 
be applied to the timer 3, as shown by the broken line 
in Figure 1. Each time the electroconductivity drops 
below the threshold value and the conductivity ampli- 
fier 1 applies the activating signal AKT2, the timer 3 
begins the metering period T 2 and the mixing period Ti 
follows if at least one mixing period has passed 
after the preceding metering period. Thereby the 
metering pump generally introduced detergent into the 
washing solution throughout the metering period T lf 
the detergent dosage being always the same. This 
operational alternative is illustrated in Figure 2B, 
in which the mixing period follows at the moment tQ 
after the starting, and the operation of the metering 
pump is prevented. At the moment t 3 the conductivity 
amplifier 1 applies the activating signal AKT 2 , as a 
result of which the timer 3 starts the metering period 
T 2 , which is followed by the mixing period Ti . 

In another alternative embodiment, the activat- 
ing signal AKT 2 is also applied to the timer 3. In 
this case, however, the signal AKTi of the timer 3 
starts with the mixing period Ti when the conductivity 
amplifier 1 applies the activating signal AKT 2 in 
order that any instantaneous variation in the electro- 
conductivity caused, e.g., by local variation in the 
detergent concentration or abrupt variation in the 
surface level of the washing solution would not cause 
metering of detergent. If the conductivity amplifier 1 
applies the activating signal AKT 2 throughout the 
mixing period Ti, the metering period T2 follows in a 
normal way, then another mixing period T lf etc., until 
the signal AKT 2 changes. If the output signal AKT 2 of 
the conductivity amplifier 1 changes already during 
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the first mixing period T2# no metering takes place. 

In still another modification of Figure 1, the 
signal AKTi # for instance, can be omitted, and the 
timer 3 can be arranged to control a switch positioned 

5 between the output of the conductivity amplifier 1 

and the control unit 2 of the metering pump* The timer 
3 controls the switch in such a manner that the 
activating signal AKT2 can be applied to the control 
unit 2 only during the metering period T2. 

10 The conductivity amplifier 1 and the control 

unit 2 of the metering pump shown in the block diagram 
of Figure 1 belong to the prior art. The timer 3 can 
also be realized by means of simple commercially 
available timers. Of course, at least the blocks 2 and 

15 3 may well be contained in a process computer con- 
trolling the washing system, etc. 

The figures and the description related thereto 
are only intended to illustrate the invention. In 
their details, the method and the apparatus according 

20 to the invention may vary within the scope of the at- 
tached claims. 
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Claims: 

1. A method of metering detergent into a wash- 
ing solution in large washing apparatuses and systems, 
comprising measuring, from a washing solution contain- 
ing water and detergent, a property proportional to 
the detergent concentration of .the washing solution, 
and adding detergent to the washing solution if the 
value of the measured property corresponds to a deter- 
gent concentration below a predetermined threshold 
value, characterized in that the addition 
of detergent is allowed only during a predetermined 
metering period (T2) for the time when the detergent 
concentration corresponding to the property measured 
from the washing solution is below said threshold 
value during said metering period, and that the addi- 
tion of detergent is prevented after each metering 
period (T2) for the time of a predetermined mixing 
period (Ti), 

2. A method according to claim 1, charac- 
terized in that after the starting of the wash- 
ing apparatus or system, the metering process is ini- 
tiated with the mixing period (T]_), whereafter the 
metering and mixing periods alternate as a continuous 
sequence. 

3. A method according to claim 1, charac- 
terized in that after the starting of the wash- 
ing apparatus and system, the metering process is 
initiated with the mixing period (T x ) , whereafter each 
metering period (T2) is initiated only when the deter- 
gent concentration corresponding to the property 
measured from the washing solution drops below said 
threshold value and at least one mixing period (T x ) 
has passed after the preceding metering period (T 2 ). 

4. A method according to claim 1, c h a r a c- 
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terized in that after the initiation of the 
washing process or when the detergent concentration 
corresponding to the property measured from the wash- 
ing solution drops below said threshold value, the 
5 mixing period (Ti) follows first. 

5. A method according to any of the preceding 
claims, characterized in that the length 
of the metering period (T2) is not more than about 5 s 
per one thousand litres of water, and the length of 

10 the mixing period (Ti) is not more that about 10 s, 
preferably at least about 20 s. 

6. A method according to any of the preceding 
claims, characterized in that said prop- 
erty is the electroconductivity or the pH of the wash- 

15 ing solution. 

7 . A device for metering detergent in large 
washing apparatuses and systems, comprising measuring 
means (1) for observing, in a washing solution con- 
taining water and detergent, a property proportional 

20 to the detergent concentration of the washing sol- 
ution, and metering means (2) operating in response to 
the measuring means for adding detergent to the wash- 
ing solution if the detergent concentration corre- 
sponding to said measured property drops below a pre- 

25 determined threshold value, characterized 
in that the device further comprises timer means (3) 
which allow the addition of detergent by the metering 
means (2) only during a predetermined metering period 
(T2) when the detergent concentration corresponding to 

30 the property measured from the solution is below said 
threshold value during said metering period, and which 
prevent the operation of the metering means (2) after 
each metering period (T2) for a predetermined mixing 
period (Ti), 
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8. A device according to claim 5, c h a r a 
terized in that said property is the pH-value 
of the washing solution. 

9. A device according to claim 5 or 6, c h a r- 
5 acterized in that said property is the 

electroconductivity of the washing solution and the 
measuring means consist of a conductivity amplifier 

10. A device according to claim 5, 6 or 7, 
10 characterized in that the length of the 

metering period (T 2 ) is about 5 s per one thousand 

litres of water. 

11. A device according to claim 5, 6, 7 or 8, 
characterized in that the length of the 

15 mixing period (T x ) is at least 10 s, preferably at 
least about 20 s, and that the timer means (3) initi- 
ate the mixing period (Ti). 
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